Whole cell acid methanolysates from corynebacteria of the D2 group were found to contain meso-diaminopimelic acid, arabinose and galactose. Among lipids of taxonomic value, saturated and unsaturated straight chain fatty acids (14 to 18 carbon atoms), tube,culosteanc acid (10-methyl octadecanoic acid) and mycolic acids were present. The last compounds ranged from 26 to 36 carbon atoms, the predominant types being 28. 2, 28.1, 30.3, 30.2, 32.3 and 32.2. By reverse phase thin-layer chromatography the major menaquinone was identified as MK-9(Hz)-containing nine isoprene units with two additional hydrogens. Moreover, diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositol mannosides were detected among the phospholipids of these bacteria. Thus, on these bases, the D2 group appears to be closely related to the true corynebacteria.
SUMMARY
Whole cell acid methanolysates from corynebacteria of the D2 group were found to contain meso-diaminopimelic acid, arabinose and galactose. Among lipids of taxonomic value, saturated and unsaturated straight chain fatty acids (14 to 18 carbon atoms), tube,culosteanc acid (10-methyl octadecanoic acid) and mycolic acids were present. The last compounds ranged from 26 to 36 carbon atoms, the predominant types being 28. 2, 28.1, 30.3, 30.2, 32.3 and 32.2 . By reverse phase thin-layer chromatography the major menaquinone was identified as MK-9(Hz)-containing nine isoprene units with two additional hydrogens. Moreover, diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositol mannosides were detected among the phospholipids of these bacteria. Thus, on these bases, the D2 group appears to be closely related to the true corynebacteria.
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INTRODUCTION
Bacteria of the D2 group are often found in urine samples and appear to be involved in the production of a variety of infections, such as encrusted cystitis, pyelonephritis and endocarditis [1] . They are defined as aerobic, non motile, catalase-positive, oxidase-negative and urea-splitting corynebacteria, with a high degree of resistance to most antimicrobial agents [1] .
In spite of their frequent isolation in clinical laboratories [1] the taxonomic status of these microorganisms remains to be elucidated. The present study was undertaken as a search to establish the affinity of these bacteria to the genus Corynebacterium and related taxa.
MATERIALS AND METHODS

Strains and culture conditions
Sixty strains of the D2 group (including reference culture ATCC 43044, ATCC 43043 and ATCC 43042) were studied, together with 26 strains of Corynebucterium jeikeium, three of C. glutamicum (CECT 78, 79 and 80) (ATCC 19412) , one of C. minutissimum (ATCC 23348), one of C. cystitidis (ATCC 29593), one of C. ulcerans (NCTC 7907) and one of F1 group. They were cultivated on blood agar at 37°C for 48 h, collected, killed with formaldehyde (1%, v/v), washed with distilled water and freeze-dried before analysis.
Analysis of diaminopimelic acid and characteristic sugars
Extraction and analysis of diaminopimelic acid (A2pm) was carded out according to Schaal [2] . For determination of sugar composition, methanolysates were prepared as previously described [2] , transformed to trimethylsilyl ethers and separated by gas-liquid chromatography (GLC) [3] . Authentic controls of A2pm (Sigma), arabinose, galactose and mannose (Merck) were employed as standards.
Analysis of phospholipids and menaquinones
Free lipids were extracted in chloroformmethanol (2:1, v/v) and the phospholipids precipitated by cold acetone were analysed by thinlayer chromatography (TLC) [4] . Menaquinones were purified by preparative TLC and studied by reverse phase TLC as previously described [5] ; UV-light absorption spectrum (in ethanol) was performed in a Hitachi 220 spectrophotometer,
Extraction and analysis of fatty and mycolic acids
Twenty to 50 mg of dried cells were subjected to acid methanolysis according to the procedure of Minnikin et al. [6] . Methyl esters of fatty and mycolic acids were extracted with hexane. The resulting extract was washed to neutrality with distilled water and finally evaporated to dryness. Fatty acid methyl esters were analysed by capillary OLC in a flamc-io~;sation detector gas-chromatograph fitted with a DB1 column (J and W Scientific, 15 m × 0.32 ram). Identity of these cornpounds was confirmed by GLC/mass spectrometry as described earlier [7] .
The patterns of mycolic acids were established by two-dimensional TLC [6] . These lipids were purified by preparative TLC using dichloromethane as solvent, transformed to trifluoroacetyl (TFA) ethers -as for alcohols [8] -or trimethylsilyl (TMS) ethers [3] and thereafter separated by GLC in a DB1 column (50 to 150°C at 30°C/min, then up to 300°C at 8°C/rain). Pyrolytic cleavage of mycolates -as methyl esterswas carded with the injector at 350°C, aldehydes and fatty acids being separated as mentioned above. Identification of mycolic acids (on their own or as TFA or TMS ethers) was assessed by mass spectrometry in a 5995 mass spectrophotometer (Hcwlett Packard) operating in the direct insertion probe at 70 eV and 90 to 300°C.
RESULTS AND DISCUSSION
All the strains belonging to the D2 group contained meso-A2pm, arabinose, galactose (chemotype IV) and mannose, similarly to the other corynebacteria included in the study. Diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol and pbosphatidylinositol mannosides were also detected in all the strains examined. Phosphatidylethanolamine was only found in D2 strains, C. boois, C. cystitidis, C. ammoniagenes and C pseudodiphtheriticum. The menaquinone of D2 strains was identified by reverse phase TLC as MK-9 (H,) -nine isoprene units with 2 additional hydrogens. This compound was also present in C. boris whereas those from the other species investigated migrated as MK-8(H2).
Strains of the D2 group contained saturated and unsaturated fatty acids from 14 to 18 carbon atoms: tetradccanoic, hexadccenoic, hexadccanoic, octadccadienoic, octadecenoic+ octadecanoic and tuberculostearic acid (TBS, 10-methyl octadecanoic acid) (2-20%). Mass spectrum of TBS produced a molecular ion at m/z ~ 312, with characteristic fragments at m/z ~ 167 and m/z = 199. TBS was also detected in C boris (10%), C. ammoniagenes, C. cystitidis and C. pseudodi- The alkines were equivalent in chain length to the corresponding aldehydes produced according to the general fragmentation pattern of mycolates [9] . Methyl esters of the D2 group ranged from 8 to 18 carbon atoms (8. Table I , the major mycolic acids of D2 Table I Mycolic acid composition (%) of the corynebacteria studied Table 1 for assignation of peaks. Rt = retention time.
( Fig. 1) were 28. 2, 28.1, 30.3, 30.2, 32.3 and 32,2. The general composition of the species included in the Table is in general agreement with the data reported by several authors [9, 11] . However, a higher degree of unsaturation than that previously described [11] was noted in the strains of C.
jeikeium.
Chemotaxonomic studies have greatly contributed to the classification of coryneform bacteria [12] . From the present study no definitive taxonomic affili~tion at the genus level can be made for the D2 group because its G + C content has not been evaluated. However, it is clear that this group shows some degree of chemical relationship to C. boris, a taxon waiting for a more precise classification [12] . Like this species, D2 contains a high proportion of mycolic acids of 28 carbon atoms, menaquinones MK-9(H2), phosphatidylethanolamine and tuberculostearic acid [9, 11, 12] . On the other hand, D2 group is clearly related to the true corynebacteria [12] by its cell wall type and lipid composition and can be easily differentiated from urea-splitting Corynebacterium species of medical interest by the overall size of its mycolic acids, and, to some extent, by its fatty acid composition.
